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NO\lEMEi.'n'S AND DEllAVIOR OF l'l!EASANTS DURING TIJE 
BREEDING CYCLE AS DETERMINED BY rJi.DlO-TRACKING 
Abstract 
THOMAS L. KUCK 
Behavior nnd movement studies were carried out on the Rifle­
Calahan Study area, Sanborn County, South Dakota, in 1965 and 1966. 
Objectives of the study were to.evaluate radio telemetry 
techniques, determine the territorial area and home range of the 
hen and coci�, study the behavior pattern of hen and cock in the 
harem mal.eup, determine the distance traveled by the hen when 
attracted to the harem, determine if the hen nests in the 
immediate area of the cro,·,ing territory, and study the behavior 
of the hen �1ile nesting and caring for the brood. 
Twenty adult pheasants (16 hens and 4 cocks) were monitored 
with radio telemetry equipment designed.by Sidney Markusen of 
Cloquet, Minnesota. 
The home range of the hen averaged 28.5 acres and did not 
appear to be strongly tied to the crowing territory of the cock. 
It enconpasscd all movemer,ts wliile feeding, mating, nesting and 
caring for the young. The activity center of the hen covered 
5-10 acres surrounding the nest. Activity centers of the two 
cocks mark..,d in 1966 covered 4 and 8 acres, respectively, in the 
home, rm1sc Khere croving occurred. 
The oestrus cycle of the hen pheasant in South Dakota lasts 
about two weeks during early nesting attempts, and 9-10 days during 
renesting attempts. 
Egg laying occurred after mid-day with the hen spending an . . 
increasing amount of time on the nest as the incubation period 
approached. Rest periods during incubation occurred most commonly 
in the afternoon around 5:00 p.rn. 
Hens cared for their broods in the near vicinity of the nest 
until the chicks were about three weeks old. 
Renesting interval for instrumented hens was about 10 days. 
Second clutches were smaller than first clutches. 
Instrumented cocks tended to select knolls relatively free of 
tall vegetation as their crowing sites and ceased crowing about 
July 1. 
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INTRODUCTION 
The ril'lg··n<'ckecl phcasnnt (Phcsi;-111us colchicns) is the most 
economically impor t.'.lnt r..nme bird in South DaLota. It wcis first 
introduced in tlic state in 1898 when Dr. A. Zitljtz released 
several varieties near S ioux Falls. Other releases were made by 
private individuals in 1903, 1908 and 1909. In 191 2 the state 
game Department began a program of releases by issuing 200 
pairs of pheasants to interested individuals. By 1918 the 
total released was approximately 7 ,000, most of whicl1 were from 
the Department's program (Hipschr.1rm 1959). Pheasants are c01mnon 
in all counties in the eastern half of the state. 
Records were not kept on the growing pheasant population durin� 
the 1930' s and early l10' s, but an unusually h igh peak was reached 
at the close of World War II, Sjnce the mid 1940's, the rineneck 
population lrns generally diminished although moderate increc:ses 
occurred during the Soil Bank era in the late SO's and early 60's 
(Dahlgren 1963). South Dak.ota has been able to maintain. an ample 
population to provide for liberal harvests, but the intensification 
of agricultural methods has dealt a serious blow to the pheasant 
(Christensen 1963, DHhlgren 1967).  
Phcllsant ht1nt:ing is a multi-million do11ar industry in  the 
state.: as hunters, e�pcd.nlly non-residents, add millions of dollars 
to the economy (Beatty 1953). With much recreatiom1l and monetary 
importance placed on the pheasant, it is necessary that the complete 
ecology of this bird be understood. 
2 
Many workers have studied the breeding behavior of the pheasant 
in the wild. Bent ( 1932) discusses much of the. work done in this 
country prior to that time. Wight ( 1 9 45) was the first to dcscd.be 
the breeding habits from the view point of a game manager. Baskett 
(1 947) made general observations of breeding season behavior of cocks. 
Taber ( 1 9 4 9) and Collias and Taber ( 1 95 1) examined this behavior 
more specifically. Dale ( 1 956)· investigated the mating and reproduc­
tion patterns of both sexes. More recently Burger ( 1 966) made 
observations of the aggressive behavior of the cock during mating. 
In South Dakota various studies have been conducted in relation 
to population census methods (Kimball 1 948 and 1 9 4 9  and Trautman 
1 966) . In addition Nelson ( 1 946 and 1 948) studied population 
characters of the birds. Dahlgren ( 1 963) associated population 
trends with adult mortality and subsequently discussed possible 
mechanics of the pheasant decline in the state (Dahlgren 1 967) . 
Trautman ( 1 960) evaluated nesting habitat in eastern South Dakota. 
These authors added knowledge to the mechanics of pheasant management, 
however little emphasis has been on reproductive ecology which is of 
primary importance in management if the pheasant is to remain an 
important game bird. 
In 1 96 4  the Game Divj.sion of the South Dakota Department of 
Game, Fish and P.1rts initiated a pheasant movement and behavior 
study using 1:adjo telemetry tcchn:iqucs. ObjccU.ves of the study 
\Jere to ev;1luate radio tcl<:'.mctry techniques, determine the 
territorial area and home range of the hen and cock, study the 
behavior pattern of hen and cock in the harem mal-.cup, determine 
the distance traveled by the hen when attracted to the harem, 
determine if the hen nests in the immediate aren of the crowing 
territory, and study the behavior of the hen while nestinr; and 
caring for the brood. 
Problems of locatin� marked animals have been expressed by 
Cottom (1 956 ) ,  Tab(�r ( 1 95G) ,  KlHt (1957) and Brnwn (1965) . Most 
marking teclmiqucs require direct observation or physical e:>:amination 
for identification. Normally physical aspects of individual animals 
are altered to some extent by addition of bands or tags, or by 
dyeing (Harris 1951, Ealham and Elder 1953, and Gullion 1965). 
Pendleton (1956) described the use of radio isotopes as a marking 
device, but ,d.th that method marked individuals cannot be visually 
distinguished. 
Biotclemetry was recently introduced as a method to study 
animal mo�cments nnd to better understand management problems of 
the species. Use of radio telemetry in studies of several upland 
game birds were described by Marshall (1963, ]965), Marshall and 
Kupa (1963) , l;ro\·,11 (1 965) , KobrJgC;r (1 965) ,  Schlndnd.ler (1%5) ,  
?·'.cEwcn .rnd l',rO\·,n (1966) ancl nrancler (1967) .  
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DESCRIPTION OF AREA 
The study was conducted on the Riflc-Calnhan publ:i.c shooting 
area 26 miles soutl1e:1St of Huron in Sanborn County (Township 108N, 
Range 60\·!, Sectiom; 34, 35 �md 36; and Township 
0
107N, Range 60P, 
Sections 1, 2 and 3), South Dakota (Pig. 1). This 2 . 4-square-rnilc 
area is owned by the South Dakota Department of Game, Fish and 
4 
Parks and managed for public hunting. During the study approx�nately 
68 percent of the area was Grass and haylands, 26 percent wetlands 
(temporary and permanent), 4 percent cultivated and 2 percent shelter­
belts and abandoned farmstcnds. 
Located in the physiographic region known ns the James Basin 
(Rockroth 1944), this area is a glaciated uplnnd situated midway 
between the Missouri River nnd Hinnesota border. Soils were 
deposited by the Hi.sconsin i;lncial ice sheet which moved do\-m the 
James Valley. They are deep, dark loams to clay loams. Nild to 
moderate claypan spots occur in complex associaU.on with enclosed 
depressions (Sanborn County Agriculture, 1959) . 
The area was once part of the mixed grass prairie (Weaver and 
Clements 1938). Remnants of climax plant sped.es scattered 
throughout the area are green needle grass (�tipa viridul;i) 
needle-and-thread (Stipa comata) ,  wcstc�rn whe:·atgrass (_!i_SE.S_l_E)'ron 
smithj i) and slender whe:atgrnss (i, traclwcnulum) . Dominant 
grasses j nclude l�entuc1:y blue grnss (Poet_ yr12_t_�nsis) , smooth 
·i 
,· 
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Distribution of cover types on Rifle-Calahan study area. 
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bromegrass (Br��ur.; in';rm:i.s), crested whe[ltt_;rass (!!__. cristntum) , 
downy bromegrass (Ilrom�s tcctorurn) ond foxtail barley (Hordeum 
jubatum). Also scattered throughout tlle area are patches of white 
and yellow swcetclovcr (Nclilotm; alba and M. officianle) , wild 
sunflower (Jlelianthus nnnus) and kochia (KocM.a scoparia) . Aquatic 
vegetation characteristic of the l:etlands are river bulrush 
( Scirpus fluvialis), common reed (Phragmites communus) and reed 
canary grass (Phalaris arundinacea) . _Russian olive trees (Elaeagnus 
angustifoln) are common throughout the area with eastern cottonwood 
(Populu� dcltoid�s) and willow (Salix sp. ) being most abundant 
around the more permanent wetlands. Eastern red cedar (Juniperus 
virginiana) , Siberian elm (Ulmus pumila) and American plum (Pnmus 
americana) are the most common species in field shelterbelts. 
Artesio.n wells are numerous in the region. During the study 
period four were flowing on the area and seven others were flowing 
on adjacent lands. 
The climate of the region is characterized by extreme 
6 
temperature fluctuations. The 24-year average annual temperature is 
46 F: extremes recorded at the Forestbure station ( 13 miles southwest) 
are -46 F ( 1899) and 116 F (1936) .  Annual precipitation is 20-22 
inches wHh 70 percent falling during the grm'.'ing season (April­
Seplcmbcr) . This climate favors production of small grains, row 
crops and forace, According to the 1 956 farm census, corn, oats and 
alfalfa hay comprised o\'er 90 percent of the crops produced (Snnborn 
County Agriculture 1959) . 
7 
METHODS AND MATERIALS 
Capture Techniques 
A modification of the funnel trap described by Gullion ( 1 965) 
was used to capture pheasants during winter months of 1 965. Two 
cocks were captured during the summer of 1966 using a decoy trap 
similar to that described by Rogers (1964). Night-lighting capture 
techniques (Labisky 1 95 9) were only partially successful following 
the spring dispersal of 1 965.  During the 1966 study period a back­
pack night-lighting unit (Drewien et al. 1967) proved to be a 
successful method of capturing birds. In addition incubating females 
were caught on their nests with long handled landing nets dud.ng both 
periods of the study. 
Marking Devices 
All radio-equipped birds were banded with colored leg bands 
similar to those used by Gullion ( 1 965) and Jackson ( 1 967). Safl.ag, 
a colored fluorescent material ( Safety Flag Co. of America, Box 
1005, Pawtucket, Rhode Island), was used as a colored leg streamer 
on all radio-marked birds. 
Twenty adult pheasants were marked with a miniature r adio 
transmitter (Fig. 2). 
The harnessing technique described by Marshall ( 1963) and 
Schladweiler (1965) was modified by the development of a battery 
Figure 2. Miniature rariio transmitter used to radio-mark pheasants. .. 
co 
• -
1,,, .... 
• 
hookup which eliminated direct soldering on the battery and allowed 
for rapid instrumentation in the field (Kuck 1966). A second set 
of leads served as the harness. 
Locating Marked Bird� 
Radio signals were received with a portable receiver produced 
by Sidney Markusen of Cloquet, Minnesota \..'hich has discrete channels 
allowing simultaneous study of six radioed individuals (Fig. 3). 
A hand directional antenna (RDA) and a stationary directional 
antenna ( SDA) were used for receiving signals. The RDA, used in 
searching out and flushing marked birds, consisted of a 36-inch 
section of aluminum tubing and two 30-inch wire cross elements 
(Fig. 4). When swung in an arc it enabled the investigator to 
locate birds for close observation or capture. 
The SDA's were semi-permanent and used to determine locations 
of marked individuals. Care was taken when an SDA location was 
selected as access, good elevation and the view of permanent 
landmarks legible on the base map was of primary importance. Slade 
et al. ( 1 965) indicated higher elevations of their study area were 
best for receiving radio signals. 
In erecting the antenna a 20X spotting scope was used to align 
the antenna mast with visible landmarks. The yagi was pointed 
directly at the landmark so all elements were directly in line; the 
angle was then recorded. This procedure was followed for aligning 
9 
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Figure 3. Portable receiver for field studies. 
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figure 4. Hand directional antenna (HDA) in operation. 
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the SD/\ on a second landmark. These resulting compnss r�adings 
were then used to locate the SDA position on the base niap. To 
assure precise alignment, this procedure was repeated for each 
SDA twice weekly throughout the duration of the study. 
In locating an instrumented bird an azimuth was taken on the 
radio sienal from two different SDA's and intersects of the azimuths 
was considered the location of the bird. Details of the procedure 
used in determining azimuths was described by Slade et al. (1965) . 
12 
Components of an SDA included a base, compass plate, mast 
sections in 10 foot lengths and a yagi (Fig. 5) . The mast consisted 
of 10 foot sections of 1 3/4 inch conduit. Mounted l1orizontally on 
the mast was a 10 foot, 8 element yagi made of 3/ L1 inch thtn wall 
electrical tubing. The elements were th0 same as those on TV 
antennae but cut to receive desired frequency. The umst was inserted 
in a TV stand staked to the ground. A handle fastened to the mast 
18-inches from the stand top facilitated complete r otation within 
the st�nd. A 10-inch d'iameter compass plate marl:ed at f ive. degree 
intervals was bolted to the stand. The yaei direction (azimuth) was 
read by a compass needle or indicator attached to the mast (Fig. 6). 
The anicnna was guyed and rotated within a guy ring resting on a 
ring clamp 18-inches from the mast top. 
Field nattery Life 
ThC' length of time a transmitter battery will supply sufficient 
pm.1er t:o pr0duce an auchb]c si.gn:,l i,; l:nown ns 11 flc�Jcl battery lifc11 
/ ' 
! 
,I 
I 
I 
I 
I ' 
' 
Figure S. Components of stationary directional antenna (SDA). 
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Figure 6. Recording an azimuth on a radio signal. 
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( Schladweiler 1965) . Two different mercury batteries were used 
to power the transmitters :  Evel;"ea<ly El32 during 1965 ; Mallory 
RM-1 dur ing 1966 . Both batteries were the same in size, shape 
and weight. The E132 provided a maximum life of 33 days when 
used in the field as compared to 27 days for the RM-1. 
The calculated battery life and the empirical life in a 
heated room were found to be somewhat higher than that experienced 
on a monitored pheasant in the f ield. Schladweiler ( 1965) also 
found this dispar ity in his study of ruffed grouse. The calculated 
life is rated under conditions not experienced in the f ield . 
At the onset of the study battery leads were soldered to the 
battery but later discovery that heat from soldering apparently 
decreased battery life prompted development of the new battery 
hookup previously noted . This hool:up was not used on the first 
seven monitored pheasants. Records of f ield battery life are 
given in Appendix Tables 1 and 2 .  
15 
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RESULTS 
System ·Error 
The angle between the system-determined bearing and the true 
bearing of the animal is known as system error (Heezen and Tester 
1 967) . The error may be caused by several sources which include 
antenna alignment, inaccurate positioning of antenna on the base 
map, battery strength, weather, bird movement, operator experience 
and fatigue. Marshall ( 1 963) described many of these in addition 
to others as causes or errors in his system of bird location. 
Heezen and Tester ( 1 967) and Cochran et al .  ( 1 965) also mentioned 
a reading error which occurs while a bird location is made or 
while plotting the location on the base map. 
It was virtually impossible to determine the system's error 
from readings on an active bird for the pheasant, being wary, 
generally will not remain stationary long enough so location can be 
made with the HDA after an azimuth has been taken with the SDA. An 
attempt to determine the accuracy of the system was made with known 
nesting sites of monitored birds. Accuracy of the system was not 
checked in the manner which Marshall ( 1 963) and Slade et al. (1 965) 
tested their systems. Objectives of this study were to make 
telemetry observations on pheasants general movement and behavior, 
and therefore, accuracy of  triangulation was not stressed. These 
feelings are also expressed by lieezen and Tester ( 1 967) .  
16 
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System error was determined as follows : Af ter precise alignment 
of the SDA with visible landmarks the yagi was pointed at the 
nesting site. The investigator , standing d irectly on the site of 
the nest, used a 20X spotting scope to confirm the yagi was pointed 
directly at him and that all elements were in line. The azimuth 
was then read and compared with those recorded while the monitored 
bird was nesting . This procedure was carried out on three nesting 
sites with two stationary antennae sighted in on each (Appendix 
Table 3) ,  The accuracy was somewhat similar to that noted by 
Marshall (1963) and Slade et al. ( 1965) . 
Reactions of Birds to Transmitters 
All pheasants monitored reacted in an apparently normal manner. 
In some cases, immediately af ter release, the birds experienced 
difficulty in flying, or appeared to be in shock. This was likely 
due to handling and strangenesi of the transmitter package, but 
was overcome once the bird adjusted to the apparatus. Marshall 
( 1963) reported that three ruffed grouse reacted abnormally when 
monitored and were unable to carry the transmitter. 
The transmitter did not appear to disturb mating activities 
as a cock was observed copulating with an instrumented hen and a 
second cock was seen to vigorously pursue another instrumented hen. 
In two cases cocks continued their crowing activit ies af ter being 
instrumented. Two hens which car ried the radio package prior to 
• 
nesting brought off complete clutches . Three other radio-marked 
hens were observed in harems or responding to crowing cocks . All 
three hens nested but f ailed in their f irst attempt to bring off 
a brood and either their signal was lost or the hen was killed 
before renesting was attempted. 
Examination of birds which were retrieved after carrying the 
transmitter for varying lengths of time indicated that a proper 
harness fitting produced no abrasion on the bird . Wear on the 
transmitter was negligible . This is in agreement with Schladweiler 
( 1 965) .  
Interpretation of Pheasant Activity 
I n  addition to radio location the transmitters also revealed 
activities of pheasants. When a bird moved, a signal change 
resulted as the antenna began "whipping" and caused the signal 
pitch to modify .  It was possible to determine whether the pheasant 
was stationary, walking , flying, feeding, dusting or crowing. 
Marshall and Kupa (1963) and Schladweiler (1965) indicated that 
these interpretations of activities for ruffed grouse were possible 
and Brown ( 1965) was able to distinzuish these in his study of 
sharp-tailed grouse . McEwen and Brown ( 1966) , while studying the 
effects of pesticides on breeding sharptails using telemetry 
techniques, found in addition to normal activities they could also 
interpret activities resulting from the effects of pesticides 
(convulsions, head nodding, respiration). 
18 
Move;:1ent :1 11cl Dekivior De tcrn_iincd Dy Rad :i.o Location 
Fift een adul t pheasa nts (13 hens and 2 cocks) were outf itted 
with radios and studied from Harch 9 through August 13, 1965.  
These provided 307 total tracking days and 1 235 locations (Appendix 
' . 
Table 4) . Five additional adult pheasants (3  hens and 2 cocks) were 
ra<l io-marl:ed in 1 9 66 and provided an additional 11 2 total tracl:ing 
days and 109 locations (Appendix Table 5). 
Hovements and behavior of radio-mar1:.ed individuals are pre-
sented on the basis of some annual activH ies . For the females 
these are prenesting, nest ing, incubation , nest desertion or 
destruct ion, renest ing , brood r earing and after abandoning or 
losing the brood. For males, crowing behavior and mo·.rement of 
tHo adults are presented. Histor ies of individual birds follow in 
the order ,,hich the birds were monitored . 
Bird f.18-65. -This f emale, i nstru;nented on t he night of April 14, 
remained in almost the exact location of her release unt il Apr il 16 
at which time she moved approxfmately one mile no"rthcast into a 
private 40 -acre idle-acre field adj acent to t he study ar�a (Fig. 7).  
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The field vegetat i on Has pr imar ily green and yellow foxtail (Sctaria · 
vi ridis and �· _lutesccns) with a spnrse stand of alfalfa (Hed:i.ca_g_Q 
sn t iv:1) and patches of kochia (Kochia  scoparia) . This composition 
appeared to  be favored for nest ing as the hen density in this f ield 
wa s approxima t ely one per a cre. During the 33 days which /18-65 was 
tr;1 cked, the h ir e! spcn t 32 days j n the wester ly half of the f ield. 
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Fi gure 7 .  �fos t and to tal range o f  hen fj 8- 65 during ear ly phases o f  the 
rep roduct ive cycle - April  14 - May 17 , 1965 . 
On May 8 she was in a h:uem with 1 1  other females, and on Nay 
10 she was observed in �opulat ion with a cock. 
During the next 6-day period her movements an<l activities 
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were followed closely with the IIDA. She began spending considerable 
time in the same area and I sm ..:pected she was nesting. The area 
was carefully searched on May 12 and a nest containing eight eggs 
was found. On the morning of May 15 radio s ignals from the hen 
indicated she was inact ive on or near the nest. It is possible 
that sl1e had begun inct•hn U ng then. On the next day the field Has 
harrowed and reseeded to reestablish the alfalfa stand. The nest 
then containing 12 eggs was destroyed, as Her e six other act ive nests 
which were uader observation. Following the destruction of her 
nest the signal was lost and she was not seen or heard again. 
Bird // 10-65. -This f emale, captured and monitored on May 3, 
remained in the vicinity of capture and occupied approximately 
24 acres (Fig. 8 ) . Most of her act ivities were in a Type 3 marsh, 
although she f ed frequently in a newly-sprouted oats field . On 
several occasions she moved close to two other monitored females. 
She was among 10 or more hens in a harem on Hay 13 and on May 17 she 
was vigorously pursued by the cock on his crowing tci:ri  tory. 
Copu] ation was not witnessed at this time although, from the behavior 
of the cock, it  prob3bly occur red . 
Since Nay 1 1  the hen had been suspected of nest ing, however, 
continued scj r ches of phragmitcs and r iver bulrush (Sciq�us 
Figure 8 .  
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/{est  and total range of  f emale // 10- 6 5  duri�g early ph ases of 
the r eproductive cycle  - May 3 - June 2 ,  1J 65 . 
f luvialus) where she was locat ed on several occasions, failed to 
reveal. a nest until Nay 25 . The nest containing nine eggs was 
in thick phragmites .  Her signal began to weaken on  May 27 so she 
was captured and her transmitter exchanged . She possessed a large 
brood patch at this time. She was returned to the area she had 
occupied prior to her capture, but did not return to the area where 
she was thought to be nesting . Her movements  for the next two days 
were minimal and it became apparent she had abandoned her nesting . 
She had not re-entered the harem or given any indication of a 
renes ting at tempt \:hen her signal was lost on June 2 .  
Bird 1/11-65 . -0n May 3 this hen was night-lighted in a Type 3 
wetland (Fig. 9) . Following her instrumentation she occupied a 
long, 20-acre portion of another narrow Type 3 wetland . On May 10 
she was frequenting an area where a cock was actively crowing . The 
rapid, wavering signal received and behavior of the cock on the 
crowing territory led me to believe that copulation was effected. 
Close observation during the next three days indicated she 
was nesting. Daily searches of heavy river bulrush where she was 
suspected of ne.sting did not reveal a nest until Hay 18, when a 
nest containing nine eggs was f ound . Another egg was added the 
following day. Heavy rains on the area prevented any intensive 
study of this bird during the nex t four days but signals indicated 
she was on the nest when checks v,ere made . On May 24, a weak, 
steady signal was received from the vicinity of the nest . No 
23 
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Figure 9 .  
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Nest Site 
Radio Locat ions 
Hes c an.i to-r:a� ranr:,e o f  h e n  11 1 1-65 curing early phases o f  
the rep roductive cycle - Hay 3 - May 2 5 , 1965 . 
signal could be received with the SDA on May 25 . A check on the 
nest revealed seven of ten eggs were broken .  Remains of the hen 
were located with the RDA about 20 yards from the nest. The 
transmitter, torn from the bird and found close by, still emitted 
a weak signal. The bird had apparently been killed by a mammalian 
predator the night before. Flesh on the carcass was still fresh. 
Teeth marks on the transmitter were probably those of a fox. 
Bird #12-65. -This hen, night-lighted and radio-equipped on 
May 28, appeared to be in shock at the time of her capture, but 
otherwise was in good condtio.n (Fig. 10 ) .  She possessed a large 
brood patch. On May 29 the area was checked and a nest containing 
10 or more eggs was found near the spot of her capture. The nest 
had been destroyed by the vehicle used for night-lighting. The 
hen likely fled from the nest before the vehicle passed over it. 
Her movements for the next t hree days were in an area of 
approximately 14 acres. On June 3 she moved over one-half mile 
north of her previous location. This long movement was assumed 
to be in response to a crowing cock. She was not known to return 
to the crowing area of this cock again. By 4 :00 p. m. on this 
date she returned to the area she occupied since being monitored. 
On June 9 and egain on June 12 she was responding to a crowing 
cock on the territory where l.'11-65 had responded. The hen had 
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by t his date conf ined her main activities to an area of approximately 
four acres, and it  was quite apparent she was renesting. 
e Nest Site 
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Figure 10 . Nest and total range o f  female #12-65 <luring renesting , 
incubation and early phases of brood rearing - May 28 -
July 28, 1 965. 
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Her nest o f  ci�ht ei�s was found on June 2 1  in an alfalfa 
field . It  ha<l been apparent for so�e time that the hen had 
rcncstcd and was now incubating , but fearing the hen might 
abandon her nest, earlier attempts to f :l.nd the nest were not 
mad e. An egg was broken open to determine when incubation had 
begun. Back dating from June 18 , ( the apparent onset of 
incubation) and uRing 1. 25 days per egg as the average rate of 
layin�, June 8 was the date this hen began renest ing. 
Dm= i ng the egg laying period it ,·m s noted the hen continued 
to occupy the same nrea which she lrncl used earlier . She was on 
the nest at 2 p . m. and took only 45 minutes while laying her first 
egg, but spent some 6� hours on the nest one afternoon while laying 
the final egg . 
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Dur ing incubation she uas known to l eave her nest on her own 
accord only once during the period from sunrise to noon . In all 
other oLservation periods she left the nest in the afternoon between 
2: 30  and 5 : 00 p. m. In final stages of incubation her active period 
came later in the day, with 5 : 00 p. m. being most common . The average 
act ive period for this hen ranged from 1 to 2 hours. Her feeding 
act ivities were confined to the s �me four acres she occupied prior 
to rencsting and d�ring the egg l aying period. 
On July 11,  44 days after l osing her previous nest, the bird 
brought off l'l brood of  s ix chicLs. The remaininr, egg was infer tile. 
She tended her brood in an area of about three acres near the 
nesting site during the seven days following their hatch. 
The alfalfa f ield the hen and brood were occupying was mowed 
on July 17. Readings taken on the morning of this date showed 
they were near the nest site. On July 19, the hen moved into a 
Type 3 marsh approximately 1300 feet southwest of her July 17 
location. She was active only twice during the day, both periods 
being in late af ternoon. When the area of the nest was searched 
one decapitated chick was found about 50  yards from the nest site . 
The chick, about a week old, was presumed to have belonged to the 
monitored hen. 
Locat ions on July 20 revealed her travels had brought her 
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back to the alfalfa f ield although she was not showing much activity. 
She was tracked with the HDA and f orced to fly. None of the brood 
was observed with the hen at this time . She flew northeast 
approximately 1300 feet and came to rest in a Type 3 marsh where 
she remained inactive for the remainder of the day. 
On July 21  t he signal of this hen began to weaken and she 
was captured and her transmitter replaced. It was found that all 
the toes on bot h  feet had been cut off when the alfalfa was mowed. 
She was in very poor condition, but the transmitter was lef t on to 
determine her subsequent activity. 
A check on the area where she was located on the morning of 
July 17 revealed four more decapitated chicks. This accounted for 
f ive of the original six, all within 75-150 feet o f  the nest. 
After the transmitters were changed the hen remained in the 
marsh where she had flO\-m following her release. She was inactive 
for the next six days and on July 28 was found dead. It appeared 
she had been dead for about 48 hours. 
Bird /113-65. -This hen was captured on her nest  on June 1 and 
was in her third day of incubating a clutch of 13 eggs (Fig. 11). 
The bird was color banded, monitored and returned to her nest where 
she remained for nearly an hour before deserting. She moved 
· approximately 1300 feet northeast to dense river bulrush in a Type 
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3 marsh, then remained in this location until June 4 when her signal 
was lost .  During the short period of radio-tracking she was active 
only twice when I pursued her with the HDA. Both times she moved 
off through the vegetation but did not f lush. 
Bird 1114-65. -This female, captured while incubating a clutch of 
nine eggs on June 9, was in her ninth . day of incubation (Fig. 12). 
Although she was placed on her nest after being monitored and color 
marked with an orange leg streamer, she p romptly deserted. 
After deserting she moved into a Type 3 marsh and confined her 
main activities to 10 -acres. On the morning of June 14 when she 
was noted responding to a crowing cock, her location was app roximately 
1800 feet northeast of the p revious location . On the evening of 
June 15 the hen was in the harem with two other females. Her active 
range had expanded to approximately 38 acres. Indications were 
that the hen was now renes ting. 
e Deserted Nest 
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Figure 11. Nest and total range of hen #13-65 following desertion of 
her nest - June 1 - June 4 ,  1965. 
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Figure 12 .  Nest an.:. total range of female lfl4-65 during renesting , 
incubat ion and brood rearing - June 9 - July 1 and July 
16 - August 13 ,  1965. 
Movements and activities were closely monitored from the 
first indication that she might be renesting. Her location was 
marked with the IIDA on June 23 and after the hen had left the 
vicinity of the suspected nesting site the area was checked and 
a nest containing five eggs was located . She had selected a 
patch of river bulrush on the edge of the Type 3 marsh. 
Assuming pheasants lay at the rate of 1 .  25 days per egg, 
this hen would have begun renesting June 18. However, locations 
made on the bird every hour from 7 :00 a. m. until 4 :30 p. m. on this 
date showed she was active during the entire day. On June 19, the 
first date this bird was noted to be inactive, she remained near 
32 
the renesting site. By June 26 a clutch of eight eggs was completed. 
This would indicate eggs were layed at a rate of one per day. Incuba-
tion began on June 27. 
While laying, this hen was on her nest only one hour during 
the dropping of the first egg, but spent l1� hours while laying 
the seventh egg and 6� hours for the eighth egg. She was always 
on the nest by 12 :30 p. m. 
Little information was acquired from this hen while incubating 
as she carried the transmitter only nine days. Her transmitter 
began emitting a faulty signal while in her fifth incubating day 
and she was netted and the transmitter removed. She returned to 
her nest,  cont inued to incubat e  and was remonitored on July 16 . 
She again returned to incubating. 
';;�· . -;'( ", ! 
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From J uly 1.6 to Ju] y 20 she was active st2VC'.i.'al l imes during 
the d:1y, often spending only one hour at a time on the nes t. This 
diJ not hold true for the first five days of incubation as s he 
Pas active only after 3 : 30 p . m. On three cf thes e f ive clays s he 
did not lc:�e the nest until 5 : 00 p. m. 
The eggs began pipping on July 19 . On this date s he was off 
the nes t until 2 :  30 p. m .  The ne>:t day ,.,hen the nes t was checked 
at 10 :30 a. rn. six chicks were found completely dried. The s eventh 
egg was pipped but the chick failed to br eak out. The hen returned 
to the nest at 11 : 30 a. m. and left with the brood. 
It: s hould be noted that when this hen was captur ed on July 1 
to retrieve the faulty transmitter, an egg was cracked as the hen 
scuffled on the nest. This cracked egg was left in the nest and 
when the bird was recaptured on July 16, only s even er,gs remained. 
The hen's movement with the brood were very limited during 
the firs t two wee�s of rearing and were confined to the vicinity 
of the nest. Harsh cover was most widely us ed. This was the 
same area the hen had occupied since being monitored. On a few 
occas ions the hen brought the brood into oats s tubble or to a new 
tree plnnting to feed. For the most part all activities were in 
the wctlRnd. 
At three to four weeks of age the brood was us ing an area 
of 2G :icres ;  ho\·:ever, their movements ,-,ere s U  11 within 30 0 to 6 00 
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feet of the nest. On August 13 when I attempted to net the hen to 
remove the transmitter , the bird displayed movements typical of a 
brooding hen. She often circled and doubled back , but always 
moved away from the brood. When flushed she flew only 10 or 15 
yards. After the transmitter was removed she was released near her 
brood , about 300 feet from the nest site. 
Nearly a year later on June 1 ,  1966 , ,,:bile making a recon­
naissance of the area , the foot of this hen bearing the orange leg 
streamer was found near an old , abandoned burrow on the west side 
of the marsh where she had carried on her activities. 
Bird #15-65 . -Hen # 15-65 was netted on her nest in alfalfa on 
June 15 (Fig. 13) . She was in her 15th day incubating a clutch of 
12 eggs. The hen had not returned to the nest by evening but was 
on the nest when checked at 7 :30 a. m. the following day. 
This hen was active for short periods in both the morning 
and afternoon during incubation. Her periods of activity occurred 
between 9 :  30 and 11 : 00 a. m. , and between 2 :  00 and 4 :  00 p. m. , and 
lasted about one hour. Both morning and afternoon periods of 
activeness came later in t he day as the incubation progressed. 
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Two of the 11 eggs were pi pped on June 24 . At 10 :30 a. m. the 
following day when the nest was checked 9 of the 11 eggs were 
pipped. In mi .cl-morning on June 26  all 11 chicks were free of their 
shell and partially dried. The hen was active near the nest and 
flushed when approached. The chicks darted for cover at the 
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Figure lJ . Nest and total range of hen # 15-65 Juring incubation and 
brood rearing June 1 5  - July 12 , 1965 . 
35 
warning from the hen. Within 30 minutes the hen had regathered 
the chicks and was broodine them on the nest. Shortly after 
1 :30 p. m. she led the them from the nest . 
Movements with the brood covered an area of approximately 
10 acres during the 14 days they were monitored . Host of the 
activities were carried on in the alfalfa field where the brood 
was hatched but an adj acent unharvested oats field was also used. 
The hen and brood began t heir activities about one half hour 
after sunrise. Movements for the first half hour were very slight 
as they moved from the damp cover into open areas to be warmed and 
dried by the sun. Within one to two hours after sunrise the hen 
moved the brood back into the heavier cover to feed and loaf. 
There did not seem to be a definite pattern of activities for 
afternoon movement. A mid-day rest period sometimes occurred 
between 12 :30 and 2 : 00 p. m. This seemed to be somewhat governed 
by temperature. On cool or mild days these inactive or loafing 
periods were not as prominent . On most evenings the brood was 
active until darkness. 
On the morning of June 9 the hen and brood were feeding in a 
newly-prepared tree planting about 400 feet northeast of the nest . 
Upon my approach the hen sneaked off into marsh cover and the 
chicks fled into heavy cover nearby. The hen was captured and her 
battery replaced. Upon release she flew back towards the area 
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where she had left the brood and landed abou t 300 feet northeast . 
She remained in this spot throughout the rest of the day. A brood 
of 11 chicks two weeks of age was spotted within 30 feet of the 
nest later in the day . They were presumed to belong to the 
released hen . 
The hen ' s location had not changed on the following day and 
she continued to show little movement .  On June 1 2  her signal was 
p icked up 1� miles to the east of the s tudy area where she was 
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alone in another alfalfa f ield. Fearing that she may move f arther 
from the study area , she was _captured , _  her transmitter was recovered 
and she was then released . 
Bird 111- 66. -At the time this female was night-lighted on June 
17 she was incubating 12 eggs, eight of which were accidently 
broken (Fig . 14). The broken eggs were removed from the nest i.n 
hopes the hen would return . They had been incubated 18-20 days. 
No signal was received from hen when checked on June 20 . The 
nest was checked and the four remaining eggs had been destroyed. 
From egg shell remains and the appearance of the nest it is 
likely a raccoon (Procyon lotor) was responsible for its destruction . 
On June 22 five days af ter instrumentation, her signal was again 
received and her locat ion was 1 1/4 miles south of the study area . 
The bird remained in an oats f ield in this vicinity for the greater 
part of the <lay and by late af ternoon started back to the study area. 
Upon returning she was located several times in a f ield adj acent 
e Dest royed Nest 
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Fi�ure 14 . Nest and total ran�e of female lll- 66 followin' destruction 
of her nest - June 17 · ·  July 6 ,  156E.  
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to a crowing cock but did not appear to react to him. Her movements 
were somewhat erratic for the next several days and on one occasion 
carried her to the area 1 1 /4 miles south of the area. On July 
6 her signal could not be received in any of the areas where she 
had been active until 5 :00 p . m. when she was located approximately 
660 feet south of her point of capture. The signal remained on 
the air until 6 :30 p. m. when it became faulty and ceased. This 
bird was not heard or seen after this date. 
Bird /12-66. -This cock was night-lighted while roosting on June 
17 (Fig. _15) .  He had been observed moving from his crowing 
territory into a small alfalfa field to roost. During the 27 days 
he was monitored his activities appeared to be normal. The home 
range was approximately 31 acres. His crowing was centered around 
a Type 1 marsh located in a 75-acre grazed pasture. A small knoll 
was adj acent to the marsh. His early morning and late afternoon 
crowing activities were carried on atop this knoll. During the 
remainder of the day his activities were in the marsh. All signals 
received from this cock during daylight hours indicated he was 
active. He moved about considerably on his crowing knoll and in 
the marsh. His roosting sites were not found. 
Visual observations of this male were difficult as he was 
very wary after being monitored and would retreat for cover at 
the sight of a person or vehj cle. Because of this I was unable 
to determine if he mated after being monitored. Hens without 
� Crowing Site 
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Figure 15 . Crowing site ana total range of  male 112-66 - June 17  -
July 14 , 1966 . 
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broods were observed on his terr itory and also night-lighted 
in the marsh adj acent to his crowing knoll. 
After July 6 the bird began to wander about and his locations 
were widely separated. He had ceased crowing. The last location 
on this bird , made on July 14, showed him to be 830 feet northeast 
of his crowing knoll. He was presumed to be entering the molting 
period and to be seeking seclusion . After radio contact was lost 
on July 1 4  he was not seen again . 
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Bird #3-66 . -This male was monitored and released for study on 
June 22  (Fig. 16) .  He was captured on. his crowing terr itory in a 
decoy trap which held another active crowing cock, a good indication 
that he was still active and defending his territory against intruders .  
The total range of this cock was approximately 22  acres. His 
territory, like that of cock // 2-66 was centered around a Type 1 
marsh located in a grazed pasture .  He too did his crowing on a 
small knoll. It was on this knoll that he was captured . During 
the day he retreated into marshes next to his crowing area. He 
was not known to mate with any hens although hens were observed 
on his territory.  
After the f irst week of July this male moved off his 
territory and confined his activities to a large Type 3 marsh to 
the west of his crowing territory. lle was not knovm to crow again . 
He was assumed to be molting and in seclusion. On July 14 his 
signal was lost. 
** 
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Figure 16 . Crowing site and total range of male #3-66 - June 2 2  -
July 14 , 1966 . 
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Bird # 4-66 . -This hen, cap tured on her nest on June 24, was 
incuba ting ] l eggs wl 1i c.h 'vicr e 4-·6 days incub:1tcd . She promptly 
d eser ted her nest o f t er being ins trumented (Fig .  1 7) .  
On June 30 her signal �as breaking on and off ,  Not wiciiing 
to  disturb her i n  hope that she would attempt to renest.  I 
decided not to r etrieve the faulty transmitter. After 3� weeks 
the movements ancl activities of this bird indicated she would 
probably not rcncst. She vms occupying an area of approximately 
25 acres and was not observed responding to any active cocks . 
A ttempts on July 15 to capture her were unsuccessful since her 
signal was not continuous enough to track her. On July 18 her 
signal ,-.,as off the n:Lr. 
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Figure 17 . Nest and total range of he n #4-66 following desertion of 
her nest - June 24 - July 18 , 1966. 
IN'fEtPIU'.TATIONS OF' HOVEHENTS AND 13EiUWIOR OF MONITORED PHEASANTS 
Ornitholoeists and mammalogists have long used the concept 
of home rungc . Leopold (1933) explained tha t the fun<l�mental 
. . 
uni t  in management is the seasona l  mobility or cruising r ad ius 
of  the spc:des .  Seton (1953 : x,-..;xiii) said of this" 1 1 No wild 
animal roams at random over the country ; ecich has a home r egion 
even if i t  has not nn actual home; 11 and , 11 In the id ea of a home 
region is the germ of t err itory thought . "  Burt (1943 : 351) d e-
f j_ned hon�e range as "tha t area , traversed by the ind ividu al in 
i ts normal activi t ies of ga thering food mating . . .  Territory 
is the pro tected part of the home range , be it the ent ire home 
range or only the nest . " Sowls (1955 : 1: 8 ) , in applying the concep t 
to w2. ter fowl , refers to home ranr,e as "The area i n  which a bird 
spends i ts period of isolat ion between the break�p of spring 
gregariousness. " 
Female Phea sants 
Home Ran'!e 
Home range of pheasnnts has received little at tention . The 
breeding behavior of cocks on d efend ed terri tories has b een de-
scribed by va1· ious workers but v i :- t ually no thing has been \·:r it t en 
about the home rm1te o f  the hen .  }: tis study reveE! led the h en 
occupic'.d a def in :i.tive a r ea or hnrY)c. ('a nge encompassing all move-
mcn t s  ,-,hile. feed i ng ,  mat ing, nes ti",3 3nd car ing for the young . .  
It did not seem to be strongly tied to the crowing t erritory . 
The main cent er of activity appeared to be focused on the nest. 
The home range of five instrumented hens was 20, 24, 20, 
42 and 38 acres respectively, wit h  an average of 28 .5  acres. · 
Long movements made  by two hens in attraction to crowing cocks 
enlarged their ranges .  The activity cent er covered an area of 
5-10 acres. Home ranges of the f ive hens studied included the 
t erritory of at least one active, crowing cock. Long movements 
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to crowing territories were exceptions rather than the rule. Three 
instrumented hens established home ranges closer to crowing cocks 
than to those cocks whose territories they visited. 
Prenesting and Egg-Lay:!. ng 
The ring-necked pheasant is a highly polygamous mater 
(Leopold 1 933) . . Lack (1940) in his pair-formation classification 
of birds placed many of the gallinaceous birds among those in which 
the sexes meet solely for copulation, t he female seeking out the 
male on his display territory. Telemetry data were gathered from 
five female pheasants during mating activities. Patterns of 
movements and behavior during this period t end to support Lack ' s  
(1940) pair- formation classification, and in all cases the hens met 
with cocks on their crowing territories only for mating, t he pair­
bond being only temporary. One hen visited more than one crowing 
territory. l ier first visi.t was to a cock while renesting and she 
was b10wn to be at lrac: t ecl to his tcrr:i.tory only once. She later 
visited a scco:1d cocl: on two occasions. ' Four other racU a-equipped 
hens observed were attracted to only one cock. S eubert (1962)  
found that once a hen j oined a cocL it seldom shifted to another. 
These observations indicate a hen associa tes with only one cock 
during each nesting . 
Only one female showed nn abrupt shift to another area for 
nesting. This shift from the winter :i.ng area to the nesting area 
covered about one mile. The movements may have resulted from the 
disturbance of ius lrumentation. Another hen also left the study 
area but later returned (Kuck 1966) . Kimball ( 19 4 8) reported that 
pheasants in South Dakota move 7-10 miles from wintering areas to 
breeding grounds. However, where cover is wel l dispersed the 
moverr,ent may be minor. Brander (1967 ) ind icated that movements of 
three fema le ruffed grouse prior to egg laying ranged over areas 
considerably lareer than those of hen pheasants. Kobrigcr ( 1965) 
reported one female sha-rpta il grouse nest t,·10 miles from the 
dancing ground on which sh� mated, but he did not indicate her 
active range. 
�tr_us Cycle 
Uens, and cocks to a l esser d egree , are dif ficult to observe 
in harems because they oft�n  inhabit d ense vegetation . I was no t 
able to  cl e:tc�rnine when the cocl� fir s t  serviced the hen . Lit tle is 
known of  the oe:.;tn1s cycle� of plwa snnts in the v,D d  but the cycle 
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has been defined for ruffed grouse. Several people ( Schwartz and 
Schwartz 1949, Taber 194 9, and Dale 195 6) have reported only that 
pheasant hens are attracted to the cocks "territory" to court, mate 
and to feed. Bump et al . (1947) stated that oestrus of ruffed 
grouse lasts for a period of three to seven da'ys prior to laying 
the f irst egg. Brander ( 1967) further substantiated this when he 
determined that the female ruffed grouse abruptly entered into the 
oestrus period and , if mated promptly, oestrus ceased shortly and 
laying began . My findings indicate that oestrus in pheasants is 
extended through the egg laying period and that mating occurs 
throughout this time . For three instrumented hens the f irst kno.m 
attraction to a cock with ensuing copulation occurred after the 
first egg was laid . One hen laid her first egg on or near May 2 .  
She was observed in the harem on May 10. Another hen began laying 
on May 13 and returned to the harem on the same day. She was 
observed being pursued by a cock in i he harem on May 17. A third 
hen dropped her first egg on May 7 .  On Nay 10 she was again 
observed on his crowing territory : it was suspected she copulated 
on Hay 13. 
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Two other hens showed a different pattern in that they did not 
commence egg laying until after being bred. One hen was attracted 
to a crowing cock on June 3 and to another cock on June 9 and 12 . 
Copulation was not observed . This hen began laying on June 8 and, 
since she laid eight eggs , seven of which were fertile, she was 
bred sometime prior to June 8. The second hen was bred by a 
cock on June 14 and visited him again the following day. She laid 
her f irst egg on June 18. On. June 22 and 23 she was again located 
on the crowing territory. She completed her clutch June 26 . 
Data from these five hens indicated females were recept ive 
to cocks several days prior to laying the first egg and also 
during the laying period. I t  appears the number of eggs in the 
clutch determines how long the hen is receptive. For example, 
one hen completed a clutch of 1 2  eggs and was receptive eight 
days after laying her first egg. A second hen was receptive four 
days after the onset of laying and had a clutch of nine eggs. Two 
other birds returned to crowing territories four days after laying 
co�menced . Both laid clutches of eight eggs. These were the only 
two hens studied where I was certain of the date they were first 
attracted to cocks prior to egg layi ng. The first hen was 
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attracted five days prior to laying and the second four days prior. 
The oestrus cycle of a hen pheasant  apparently begins 4-5 days prior 
to laying and ends when the clutch is completed. The cycle in 
South Dakota would average about two weeks during early nesting 
attc:np ts and 9- 10 days during late nesting or renesting ( Table 1 ) .  
Clutches laid by pheasants i n  Iowa in April and May averaged 1 2-13 
but dropped to 8. 5 in July (Hamerstrom 1936 ).  
Table 1. Dates of Laying of Firs t  Egg and Periods of Oestrus 
for Hen Pheasants  
Bird Onset of 
No . Laying 
8-65 Nay 2 
10-65 May 13 
11-65 May 7 
12-65 June 8 
14-65 June 18 
Number of 
Eggs Laid 
12 
9 
10 
8 
8 
Length of Oestrus Cycle 
April 29 - May 10 (12 days) 
May 8 - May 17 (10 days) 
May 3 - M ay 13 (11 days) 
June 3 - June 12 (10 days) 
June 14 - June 23 (10 days) 
50 
Location of Nests 
Three radio-equipped hens were believed to have nested out­
side the territories of their chosen cocks while two nested 
within . One hen was observed in copulation within a few yards of , 
her nest site. A second hen was pursued by a cock in the near 
vicinity of her nest. Locations of nests of hens from the center 
of their cocks crowing activity were 1 ,060 feet, 1,090 feet and 
1,650 feet respectively. They were apparently not within their 
cock's crowing territories. There were, however, o ther cocks 
whose territories overlapped the nesting site of the various hens 
but were not successful in attracting the hens to their harems. 
Behavior of these three hens in selecting a nest site indicates 
that preferrable sites are not always within the cocks crowing 
territory. Taber ( 1 949) also reported that some hens nest outside 
the crowing territory and in such instances normally return while 
off the nest.  Seubert ( 1 962) , in his study of nesting behavior of 
hens in an 8-acre enclosure indicated that most hens in harems 
established their nests within the territories of their cocks and 
renest there also. 
Nest Attentiveness 
All radioed hens but one studied while they were laying went 
on their nest some t i me after mid-day .  The exception was hen 
flll�-65 \-:hich went to her nest at 10 : 1 5 a. m. then laid her final 
egg. Since she re mained there throughout the day this could be 
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conshlered her first dny of incubaU .on. Just when hens /18 and 
10- 65 went on t heir nest , ,as not determined al though they were 
usually there during the afternoon. Hen /11 1-65 was observed 
while laying three of her . 10 eggs. She was al,,;ays on or near 
the nest about 1 :00 p. m. 
Time hens spent on the nest during egg-laying increased as 
the number of eggs in the clutch increased. The time spent laying 
the first and second egg was 1-2 hours as compared to l1 - 6  hours 
laying their final eggs. Schladweiler (19 65 )  reported female 
ruffed grouse apparently spend a minimum of time at the nest while 
layj.ng. He stated (p12 ) , "A sj .gna l monitor of this bird when the 
first of three eggs was laid showed that she was active near the 
nest for nearly four hours, became steEdy for eight minutes, was 
active for five minutes, and then flew to a point 600 f eet from 
the nest. " Bump ct al. (19 4 7 )  reported similar behavior for 
ruffed grouse. Schladweiler (1965)  stated that the ruffed grouse 
hen flew from the vicin.ity of the nest. In contrast radioed hen 
pheasants always walked to and from their nests and were never 
known to fly. 
Rest Period s Dur ing Incubation 
Prior to departing from the nest with the brood, monitored 
hens lef t  their nest only to fc!cd unless othc!rwise disturbed. 
Leopold ( 1933) ment ioned incubating hen phea �ants rest at  dawn 
ancl 4 : 00 p . m .  Mc, st rn<lioc'.d hens j n  this study rested only in 
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n f t ernoons, bu t one hen lef t her nest guile consis tently during 
mor ni nE hou�s, alwnys nenr 10 : 00 n . m. Onl y on oc casions 
previously described d id other hens leave their nests during 
the morning hour�. Rest periods of incubat ing females lasted 
about one hour . Schladweiler ( 1965) found ruffed grouse fed 
for about 30 minutes while off the nest each morni ng and 
evening. 
Movcme�ts of Hens With Erood s 
Brood movement was restricted to the vicj nj ty of t he nest 
until the third week uhen their range of act ivity began to 
brna<l cn. Four brood rearing monitored hens u t ilized all types 
of cover availabl e  in the vicinity of the nest. Ga t es (19 66) 
reported a mnrkecl hen pheasant with a brood of 11-week-old chicks 
to be within 1 ,320 feet of the nest site. Ile also cited a second 
marked hen which renestcd and was later seen with a brood of 
li-wc�ek-old chicks 792  feet from the site of her or iginal nest. 
Linder and Agee ( 1965) stated that nesting and brooding areas for 
pheasants in Nebraska were close together. Brown ( 1965) found that 
brood movement of sharptail grouse was within 600 f eet of the nes t  
s1 te for the f irst three weeks following hatching, with an 
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occnsj onal long rnovei11en t of up to one half mile following disturbance. 
Scl ilaclweiler (1965) found ru f f ed grouse broods to  be much more mobile. 
One monitored f em:'! lc moved her brood some 700 feet from the nest 
Lhc day they Fe·:. e hatched. D,!d ng the thn�c \·JC�ekr; that  he follo-.·!ed 
the hen and her brood their rninir.mm d .1 i] y rnovemcnts  (Etra ight l ine) 
were bct\:ecn 700 and 2 ,  000+ feet per clay . He c1 lso notC:!d a second 
hen and her brood occupJ. ed an area of 30-40 acres two weel:s  
aft er hatching . 
Behavior of llens Hi th Droocl s 
Leopold (1933) ment ioned that all name b ird s feign more or 
less Hhen \-,Hh chicks . SchladHeiler (19 65) f ound ruffed grous e 
to be less defensive as the chicks erew older . He stated (p47) ,  
" . . .  the hen  was very d efensive of the chj cks when they were quite 
young . As they grew older however , especially as they reached the 
age where t l ,ey attempted flight, she would flush instead of  
confronting the intruder . "  This cl efensive behnvior of female 
ruffed erouse is expl a ined well by Bump ct al . (1947) . By comparison , 
I obse1:ved that hen phea s ant s feign poorly in a ctual d efense of the 
brood. Dur ine the per iod when the chicks were unable to fly the 
hen feigns in a weak manner and thus advertises the presence of a 
brood . For the f irst three or four days following hatching , hens 
a t  temp ted to decoy me away fr om t h e ir brood s by flushing and 
Dying 5-10 yard s , then hid ing or walking off slowly and c onspicuously . 
Tnber ( 19L1 9) reported this same pattern of behavior in pheasants he 
s tudic·d . Hhen youne , ch i cks would stay hidden in c over until the 
hen retunwd e.nd c allc,. d  t·hem toeethC?r . As they grew old er , with 
sho r t  f ] igl1 t s  being poss ible , they usually f l�w or ran to cover after 
tl ,e  h0n flu!".h€:cl and e;nitt:ed a loud  1 1 dd.rp 1 1  or \·mrntng call to them.  
Within a few minutes chicks would begin giving distress calls to 
which the hen would answer and rej oin the brood. 
Nest Desertion 
Hens readily deserted their nest if they were radio-equipped 
while laying or incubating. This was attributed to  handling and 
to strangeness of the transmitter . Only one of five incubat ing 
females returned to her nest after being instrumented. Another 
hen did not return to her nest which she had incubated for 18- 20 
days. Leopold ( 1933) mentioned t he desertion limit of pheasants 
was 14 days . 
Once the hen became adjusted to the transmitter and harness, 
it was virtually impossible to cause her to desert, especially 
after she had begun incubat ion . When one hen was in her seventh 
day of incubation her transmitter battery went dead and I had to 
capture her. The first attempt at li :30 a. m .  failed as she 
escaped t he net . By 1 :30 p . m .  she was back on the nest and 
capture was successful. Two hours later she was again incubating. 
Another hen, when first radioed, abr.ndoned her clutch of 
nine eggs she had incubated nine days. After becoming accustomed 
to the t ransmitter, she returned to her nest  three times following 
capture . A third hen was flushed from her nest four times after 
incubating 15 days ; on each occasion she returned. Schladweiler 
( 1965 ) reported one moni tored female ruffed grouse returned and 
continued to incubate af ter being nest trapped in her 17th day of 
incubation . 
55 
Typically, a hen which deserted or had her nest destroyed 
remained sedentary for a day or two before moving about. If 
renesting occurred, the activity range of the hen broadened to 
receive service from the cock then became restricted to the 
nest area during periods of nesting and brood rearing. If 
renesting did not occur, the range of the hen remained extensive 
and there seemed to be no activity center as for nesting hens. 
During the 1965 study period nesting hens were more 
reluctant to flush from their nests and more easily captured 
than in 1966. Linder and Agee (1965) found hens were more easily 
captured in some years than others . They related this to a late 
hatch in 196 1  and noted that only one of seven hens failed to 
return to her nest after being f lushed . The reverse of this was 
noted in 1 963 when an early hatch occurred. Peak hatching in 
South Dakota in 1965 occurred from June 21 to July 4.  In 1964  
the hatch was much earlier (June 15-21). By comparison, the 1966 
hatch was earlier (June 12-18) . 
Renesting 
The p heasant hen in the wild is a persistent nester and 
commonly renests. During this study two r adio-marked hens re-
nested and brought off broods in 1 96 5. Both were in early stages 
of incubation ; one was d i srupted on May 28, the second on June 9 .  
Two hens \·,hich did not renest in 1966 were radioed on June 17 
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and 27 . One was in late incubation, the other early . Seubert 
(1 95 2) noted hens are more likely to renest if disrupted early in 
intubation. He also noted that after a certain point in the 
nesting season, renesting seldom occurs regardless of the stage 
of incubation. 
One hen began renesting 1 1  days after deserting her previous 
clutch . A second hen began laying 10 days after her clutch was 
destroyed. Time between the disruption of the initial clutch and 
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laying of the first egg of the second clutch is "renesting i.nterval" 
( Seubert 1 95 2  and Gates 1966) .  It appears that once incubation 
starts, ovaries begin to regress and the period required for 
ovaries to redevelop is lengthened accordingly . 
Gates (1 966) who reported renesting of some marked birds in 
the wild, found renesting hens selected sites close to their 
original nest, the average distance being 1 , 214 feet . I found 
renesting hens moved only half that distance (approximately 600 
feet) from their first nest locations. Gates (1 966) also noted 
that 9 of 11  renesting hens selected hayf ields whereas thei.r initial 
nests were in permanent cover types. One of my instrumented hens 
c.'; 
selected an alfalfa hayfield for renesting . Her previous nest 
had been in reed canary grass in a dry marsh. A second hen moved 
from an oats field to cover on the edge of a Type 3 marsh . 
Second clutches are smaller than the first . Clutch sizes 
dropped from more than 10 eggs to 8 for hen #12-65 and from 9 to 8 
for hen // Ilf-G5. Seubert ( 195 2) found dutch sizes of initial nestG 
to be statistically greater than those of a second nest ; ho,\'ever, 
the si�e was not great enough to distinguish an initial nest from 
a rcnest.  Harri s  ( 1951) found the fir st clutch of four hens 
averaged 16.5 while second clutches of t he same four hens averaged 
1 2. 
Male Pheasants 
Home Ra1�� 
Home ranges of two ins trumented cocks were 30.6  and 2 1.8 acres 
and activity centers 8 and 11  acres. Activity centers of 
instrumented cock pheasants were around crowing s i t e s . Gullion 
et al. ( 1962) defined an activity center for male ruffed grouse 
as (p619), "The immediate area around a drumming loe , . .  the 
log is the focal point for year-round movements or home range of 
adult males. " Their findings were further substantiated by 
Schladweiler (1965) when he noted a radioed male grouse restricted 
his movement to the vkinity of his drumming log. 
Territories 
The male pheasant is generally considered t erritorial because 
it defends the display portions of its horne range from intruders. 
I was unable to deten1:ine how much of the home range was defended 
t er r i t ory.  Burger (1 966 ) m:lpped the size  of 63 ter r i tories  during 
his phc1-; san t study and found thr;;:y \·le-r e 1 . 2-9 . 8 acres in 1956 and 
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1 .  2-6 . 2 acres in 195 :/. He at tr ibuted d ifference in size t o  
populn t ion dens ity , with smaller terr itories occurring with an 
increase in population numbers . These acrenges are similar to  
activity cent ers uhich I recorded. Durger ( 1 966) further 
stated s ize of territories is of little valu e if the sample is 
small or the population densi ty unknm-m. Robel (1966) , in 
mapping the booming territories of male prairie chicken s ,  found 
the territory included three definite por tions in accordance 
with booming aetivit y :  primary , secondary and t ertiary . 
I found the two radio-equipped cocks selected knolls in well-
grazed pastures as their crowing sites.  Vegetation on the knolls 
was less than s ix inch es high. Dale (1 956) not ed that the cock 
regularly crows f rom many s ites within the territory. Burger 
(1966) found all territories of his study contained areas either 
barren of vegetation or w ith sho rt herbaceous cover throughout the 
spring. Taber (1949) s tressed the importance of open ground on  
territories. Baskett ( 1 947) ,  Taber (194 9) , and Dale (1956) all 
concluded that territories are somewhat indef inite with poorly 
defined boundaries . Hy data > however , agrees Hith Burger (1966) 
in that territories are well defined. 
The firs t weel: of July marked approximate t ermination of 
crmdng act i.vi U.cs. Doth cocks under s tudy ceased crowing by July 
6 th .  Burger (1966 ) founc.1 that by the las t  Heek i n  June mos t cocks 
no longer exh ibited aggressive beb :wior . This cessat ion of cro':v:i.ng 
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no doubt affec ts the point  in  the nest ing cycle where the hen 
will no longer at tempt  to renes t . 
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CONCLUSIONS AND W\NAGEMENT IMPLICATIONS 
Hens and cock� occupy d efinite home ranges 1�1ich encompass 
all movements. Within the home range: is an zctivity center 1·:llich 
for hens was fo'cuscd on the nest. P.ctivity centers for 'cocks 
were centered around the port ion of the home range where crowing 
occurred. Nests of hens were not strongly tied to  the crowing 
territory. However, where preferr ed nes ting cover was adjacent 
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to crowing areas, nesting occurr ed close by. Nanogement implications 
would call for good distribution of cover to provide as much edge 
as possible. 
Observat ions ind ir3tcd a hen normally associates wit h one cock 
duri ng each nesting. Certain males may be more aggres sive than 
others and succeed in attracting a large number of femaJ es. 
The oestrus cycle for hen pheasants in Sout h Dnkota apparently 
begins /1-5 days prior to laying and ends when the clutch is 
completed. Cycles would average about tuo weeks during early 
nesting and 9-J O days durin� late or renesting a ttempts. This 
indicates a rigid mating pattern which, when coupled with winter 
stress, could cause high mortality among hens.  
Brood movement is restricted to the vicinity of the nest for 
2-3 1-Jeeks followin2 hat cl1 :ing. This likely accounts for the 
small numl)cr of brood s j u  the 1-2 week age clnss observed during 
l;rood surveys. Rc• f; t d.c t cd rnovcmcmts of brooc1 s would indicate 
brood surveys sample only those broods which arc produced in 
roadside ditches and field border�. Such would be n facior in 
popula tion vnriance wl1cn areas of ample cover are comp, ·red with 
areas where field borders and road-right-of··way cover is non-
exi. stent. 
During ycnrs of early nesting, hens deserted their nests more 
readily as compared to years of late nest ing. Hens renest more 
readily when disrupted early in incubation. Hens began renesting 
10-11 days after their previous nesting was disrupted. Second 
clutches were smaller than the f irst. Late June to early July 
appeared to be the period in the nesting scnson after which hens 
no longer attempted rcnesting. This coincides with cessation 
of crowing which suegests the nesting cycle is dependent upon the 
crowing cock. Renesting was apparE:nt in late developing cover . 
Management for maximum game production should include a good 
distribution of undisturbed cover. 
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Appendix Table 1 .  Field Bat tery Life (1965 ) El32 2 . 7 Vol t  
Mercury Battery 
Bird 
No. 
1-65 
2-65 
3-65 
4-65 
5-65 
6-65 
7-65 
8-65 
9-65 
10-65 
10- 65 
11- 65 
12-65 
12-65 
12-65 
13-65 
14-65 
14- 65 
15-65 
15-65 
Date/ 
On 
3/9 
3/10 
3/11 
3/24 
3/25 
3/27  
4/1  
4 /14 
4/14 
5 / 3  
5 /2 7  
5 / 3  
5 /28 
6/2 4 
7 / 21 
6/1 
6/9 
7 /16 
6/15 
7 / 9  
Date/ 
Off 
3/23 
3/24 
4/2  
3/27 
3/28 
4/ 7  
5 /17 
5/11 
5/27  
6/2  
5 /25 
6/24 
7 /21 
7 / 28 
6/4 
7/1  
8/13  
7 /9  
7/12 
No . Days 
On Remarks 
O No signal af ter bird escaped .  
13 Signal fair at recovery . 
13  Signal fair at  recovery . 
10 Signal fair 4 / 1 ,  no  s ignal 4 / 2 .  
2 Good signal 3 /26 ,  very weak 
when recovered 3/ 2 7 . 
1 Good signal 3/27 , no  signal 3/28 .  
7 Signal weak and faulty at time 
of recovery 
33  Signal weak 5 / 15 ,  s ignal off 5/17 . 
28 Signal weak 5 / 10 , no s ignal 5/11 . 
25 Signal weak 5/24 , very weak at 
recovery 5 / 25 .  
8 Signal good 6/1 ,  no s ignal 6/2 .  
23  S ignal weak at  recovery 5 /25 . 
28 Weak s ignal 6/23 , signal off at 
time of capture 6/24 . 
2 7  Signal weak a t  t ime of  cap ture. 
41  Continued to  transmit in office 
until 8/ 30 . 
3 Signal weak 6/3 ,  no signal 6/4 . 
23  Faulty signal , transmitter 
removed .  
39 Cont inued to transmit in off ice 
until 8/23 .  
29  Signal weak at time o f  capture . 
3 Signal strong at t ime of capture. 
�-
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Appendix Table 2 .  Field Battery Life ( 1966) RM-1 2 .7 Volt 
Mercury Battery 
Bird Date/ Date/ No. Days 
No . On Off On Remarks 
1-66 6 /17 7 /6 19 Signal very strong prior to 
malfunction 7 /6 .  
2-66 6 / 17 7/14 27 Signal fair 7 / 13, no signal 7 / 14 . 
3-66 6 /22 7/14 22 Signal fair 7 / 13, no signal 7 / H. 
4-66 6 /24 7/18 2l1 Signal good prior to malfunction 
7 / 18. 
5 -66 7 /26 8/15 20 Signal good on 8/12,  no  signal 
8/15 . 
Appendix Table 3 .  Degree of error for nesting (inactive) hens 
on the Rifle-Calahan Study Area 
7 1  
Bird No. Locations Error Range ( 0) Distance of Mean Error ( ° ) 
No . while nesting Antenna nest s it e  from Antenna 
A B A B A B 
12-65 103 0-5 . 9  0 . 1-7 . 6  1584 ' 1032 ' 1 . 4  1 . 8  
14- 65 46 0-8. 0 0 . 3-6 . 7 924 ' 1815 ' 2 . 4  2 . 5  
15-65 41  0-4 . 1 0-10 1848 ' 7 26 '  1 .  2 0 . 8  
Appendix Table 4 .  Summary of Radio-Tracking Data on 15 Adult 
Pheasants , Rifle-Calahan Study Area , Sanborn 
County , March 9 - August 13 , 196 5  
Bird Date Days 
No. Sex* on/off on Locations Last Record* 
1-6 5 M 3/9 -- 0 0 Escaped 3/9 ,  Radio Mal-
function , Shot by hunter 
10/16 , 1965 NR 
2-65 F 3/10-3/23 13 17 Predator Kill , TR 
3-65 F 3/11-3/24 13 19 Feet caught in harness , 
4-6 5  F 3/24-4/1 10 13 Signal off , NR 
5-65  M 3/25-3/27 2 2 Died , trap inj ury , TR 
6-65 F 3/27 -- 1 1 Signal off,  NR 
7-65 F li/1-4/7 7 3 Faulty signal, TR 
8-65  F 4/14-5/17 33 96 Signal off , NR 
9-6 5 F 4 /14-5/1 1  28 90 Signal off , NR 
10-65  F 5/ 3-6/2 3 1  177 Signal off , NR 
1 1-65 F 5/3-5/25 23 156 Predator Kill , TR 
12-6 5 F 5/28-7/28 63 278 Mower Kill , TR 
13-65 F 6 /1-6/4 3 10 Signal off , NR 
14-65 F 6/9-7/1 ;  
7/16-8/13 52 240 Terminated proj ect , TR 
7 2  
TR 
15-6 5 F 6 /15-7/12 28 133 Moved off study area, TR 
Totals 307 1235 
* M - Hale 
F - Female 
*�·NR - Transmitter not recovered 
TR - Transmitter recovered 
Appendix Table 5 .  Summary of  Rad io-Tracking Data on Five Adult  
Pheasants , Rif le-Calahan Study Area, Sanborn 
County , June 17 - August 15 , 1966 
Bird 
1 
Date Days 2 No . Sex on/off on Locations Remarks 
1-66 F 6/17- 7 / 6  19 20 Transmitter Malfunction , 
2-66 M 6/17- 7 / 14 2 7  23 S ignal off , NR 
3-66 M 6/22- 7 /14  2 2  24 S ignal off , NR 
4-66 F 6/24- 7 /18 24 17 Transmitter Malfunction , 
5-66 F 7 / 26-8/15 20  25 Signal off , NR 
lM_:Nale, F-Female 
2NR-Transmit ter not recovered 
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